Introduction: Urinary incontinence (UI) can be defined as a brief involuntary loss of urine. It is a hygienic and social problem that affects mainly older women and contributes to reduced quality of life (QoL). There are currently several therapeutic strategies available for the treatment of UI, including the method of Isometric Stretching, which is based on balance exercises that lead to greater flexibility and stronger joints, tendons and muscles. Objective: To investigate the effect of Isometric Stretching on the QoL of 10 institutionalized older women with complaint of UI. Materials and methods: We used the ICIQ-SF to assess women's QoL pre-and post-treatment. The study duration was 12 weeks. Results: 80% of the women showed a significant improvement in UI (p = 0.007061) and QoL (p = 0.011). Conclusion: We concluded
Introduction
Urinary incontinence (UI) can be defined as impairment of the normal mechanisms of storage and disposal of urine (1) . According to the International Continence Society (ICS) (2), UI is an "objectively demonstrable, involuntary loss of urine (50 ml/day, not less frequent than once every two weeks) that results in a social and/or hygienic problem".
Silva and Lopes (3) state that UI can be classified into: stress (loss of uring during exercise, coughing or sneezing); urge (when there is an involuntary loss of urine upona sudden urge); and mixed (when features of both stress and urge incontinence are present).
UI is often seen as a direct consequence of the aging process. However, it should not be considered "normal". UI depevelops as a result of factors that are external to the urinary tract and more frequent in older people (4) . These include changes in motivation, mobility and lucidity, and presence of comorbidities (5) .
Although UI does not put people's lives at risk, it can have serious medical, social, psychological and economic implications, adversely affecting quality of life (QoL) (6) . Women with UI usually report limitations in physical performance (exercise, carrying of objects), and social, occupational and household disruptions (7) .
Their participation in social life becomes dependent on the availability of toilets and they commonly report concern and embarrassment about the smell of urine. They have difficulty during sexual intercourse, as well as sleep disturbances. In addition, they silently experience reduced self-esteem, becoming depressed, anxious and irritated (7) .
UI correlates with postural changes that occur over time. These changes may disrupt the pelvis and are caused by factors such as pregnancy, obesity, changes in the physiological curves of the spine, effect of gravity forces, among others. The body then tries to achieve a new balance, often causing damage to other bodily functions (8) .
Postural re-education becomes an essential mechanism for continence, because a "statically balanced" pelvis contributes to the maintenance of a correct positioning of the abdominal viscera and a proper functioning of supporting organs, thus favoring the recovery of urinary control (9) .
The method of Isometric Stretching is based on balance exercises for body control that correct body postures and lead to greater flexibility and stronger joints, tendons and muscles (10) .
It is a global, upright, postural gymnastics method. It is called "postural" because most exercises are performed with the patient at a correct vertical position, over the course of a long expiration. It is called "global" because it makes the whole body work, and exercise and relaxation are included in each posture. Finally, it is called "upright" because it causes the spine to self-aggrandize so as to work more specifically the deep paraspinal muscles (10) .
Thus, this study aimed to verify the effect of Isometric Stretching on the quality of life of older women with complaint of urinary incontinence.
Materials and methods
This longitudinal, experimental study was conducted from July 2010 through September 2010 at a long-term care facility in the city of Curitiba, Brazil. The study project was approved by the Research Ethics Committee of the Faculdades Integradas do Brasil (UniBrasil), opinion number 30/2010. All subjects signed the an informed consent form, compiled in accordance with Resolution 196/96 of the National Health Council.
23 older women live in the institution where this study was conducted. Inclusion criteria were: complaint of UI and age equal to or above 65 years. Older women with a history of previous gynecological surgery, diagnosis of urinary tract infection, and cognitive deficits as assessed with the Mini Mental State Examination (11) were excluded from the study. Use of diuretics was not an exclusion criteria. However, all participants who started using diuretics in the course of the study were excluded due to possible effects on symptoms of abstinence. 14 older women met the inclusion and exclusion criteria. In this study, we analyzed the following variables: duration of institutionalization, age, education, race, number and types of deliveries, and type of UI.
We used the International Consultation on Incontinence Questionnaire -Short Form (ICIQ-SF) (12) to assess women's QoL and urinary loss pre-and post-treatment . The ICIQ-SF consists of four questions that assess frequency, severity and impact ofUI, as well as a set of eight self-diagnosis items related to the causes or urinaryincontinence situations experienced by respondents. The final score is the sum of the scores obtained in questions 3, 4 and 5, and is classified into four severity categories: mild (1-5 score points), moderate (6-12 score points), severe (13-18 score points) and very severe (19-21 score points) (13) .
The training consisted of 2 40-minute sessions a week, on Monday and Wednesday afternoons. The first 10 minutes were allotted for the performance of preliminary 'warming up' exercises (circle dance) (14) , in order to prepare participants both physiologically and psychologically to perform the exercises. In the remaining 30 minutes, the group performed eight symmetrical exercises based on the principles of the method of isometric stretching (positions 01, 36, 37, 38, 39, 55, variants 3 and 41) in the sitting and standing postures. Each exercise was repeated 6 times (10).
In order to avoid inter-operator variability, all exercises were administered by the same researcher. Corrections were made by two other researchers, who had been previously trained in the use of the method.
Statistical Analysis
Quantitative data were described as means (Central Tendency Measure) and standard deviations (dispersion measure). The Shapiro-Wilk test was applied to verify the normal distribution of the data. The data that showed normal distribution were compared using Student's t-testand those that did not show a normal distribution were analyzed using the Walsh test, a non-parametric version of Student's t-test. The level of significance was set at p < 0.05 for all statistical tests.
Results
This study aimed to assess quality of life in older women with urinary incontinence before and after the administration of an exercise program based on the principles of the method of isometric stretching. In order to do so, we used the ICIQ-SF.
We assessed 14 older women with complaint of UI, aged 69-91 years and without cognitive impairment (as measured by the Mini Mental State Examination). However, 4 women (p1, p6, p7, p9) were excluded during the course of the study because they met at least one exclusion criterion: one woman started using diuretics, two had urinary tract infection, and one was unable to perform the exercises due to fracture of the femur.
The 10 older women who completed participation in the study had been institutionalized for a mean of 5.1 years and had a mean age of 79.8 years. Of these, seven were literate. All participants were White. Their mean number of vaginal deliveries was 6.5. Four women had no pregnancies. Most participants (70%) used diapers or sanitary napkins. 60% had a clinical diagnosis of stress UI, while 40% had a diagnosis of mixed UI.
The results of the ICIQ-SF are discussed next. For purposes of analysis, we chose to interpret question 5 and the total score. Question 5 refers to the assessment of quality of life through the following question: "Overall, how much does leaking urine interfere with your everyday life?". The total score is used to identify the degree of UI, based on the answers to questions 3 ("How often do you leak urine?"), 4 ("How would you describe the amount of urine you usually leak") and 5. Figure 1 shows the individual results from question 5 of the ICIQ-SF pre-and post-treatment. This question assesses how much UI interferes with everyday life. Its score ranges from zero to ten, and the assessment is made using a visual analog scale. A score of zero indicates no interference with everyday life, and a score of ten indicates high interference (12). 8 older women (p2, p3, p4, p5, p8, p10, p12, p14) showed improvements in QoL, and 2 (p11, p13) had an unchanged score. Figure 2 shows the means results from question 5 pre-and post-treatment. The mean score pretreatment was 7.0, while the mean score post-treatment was 3.4. This corresponds to a mean reduction of 3.6 score points. Administration of the exercise program based on the principles of isometric stretching was associated with statistically significant improvemets in QoL (p-value = 0.011), at a 95% level of significance. Figure 3 shows the total individual ICIQ-SF scores pre-and post-treatment. According to pretreatment total score (calculated as the sum of the results from questions 3, 4 and 5), five older women (p5, p8, p11, p13, p14) had moderate UI and five women (p2, p3, p4, p10, p12) had severe UI.
Upon completion of the treatment program, the final score showed that two women (p3, p5) had no symptoms of UI, one woman (p2) had mild UI, and seven women (p4, p8, p10, p11, p12, p13, p14) had moderate UI. Administration of the exercise program based on the principles of isometric stretching was also associated with statistically significant improvemets in UI (p-value = 0.007061), at a 95% level of significance. Table 1 shows the results of question 6 ("When do you lose urine?") of the ICIQ-SF. 
Discussion
In this study, the QoL of incontinent older women was assessed using the ICIQ-SF.
The literature points out that the intensity of UI (mild, moderate or severe) affects the QoL of incontinent women, i.e., the greater the amount of urine loss, the greater the negative effects on QoL (15) .
The pelvic floor muscles are made up of: 70% of type 1 fibers, which have an antigravity function, keeping the tone constant and making it possible to maintain continence at rest; and 30% of type 2 fibers, which contribute to providing sufficient back pressure for urethral closure during a sudden increase in abdominal pressure (16) . Harries and Bassey (17) state that a 15% decline in muscle strength occurs between the sixth and seventh decades of life, and that there is a 30% decline of the maximum individual strength every decade of life thereafter. This hypotrophy is most commonly observed in type 2 fibers. Between ages 20 and 80 there is an approximante 26% decline in these fibers, which would help explain the appearance of UI in older women (18) .
Although the aim of this study was not to examine the variations in pelvic floor muscle (PFM) strenghth, we believe that the improvements in continence scores seen in this study correlate with the increase in PFM strenghth as a result of the exercises performed. Moreover, isometric stretching also promotes muscle balance (10) . Leon (19) claims that the lack of knowledge about the functioning of the pelvic floor musculature may be a precipitating factor for UI, because the lack of knowledge about muscle function may lead to hypotrophy and weakness. This finding corroborates the study by Oliveira and Garcia (20) , who have found that 100% of participants were unaware of the functioning of the pelvic floor musculature.
The use of exercises that teach patients to contract the pelvic floor muscles correctly are effective in the treatment of patients with UI, because they help improve sphincter control, increase the recruitment of muscle fibers, and stimulate the unconscious, simultaneous contraction of the pelvic diaphragm (21) .
According to Moreno (21) , repetitive voluntary contractions of the pelvic floor musculature help increase muscle strength and contribute to continence by promoting the activity of the urethral sphincter and a better support of the bladder neck, stimulating reflex contractions of these muscles during stress activities.
Guyton (16) states that during workload exercises focusing on type 2 fibers, there is an increase in the volume of these fibers, i.e., muscle hypertrophy occurs. This causes the urethral closure pressure to remain positive (intra-urethral pressure > intravesical pressure), promoting urinary continence.
Diokno et al. (22) have found that 30% to 50% of institutionalized older women had urinary loss or leakage, whereas only 37.7% of non-institutionalized older women had this complaint. Herzog et al. (23) possible effect of aging on motor behavior. Another factor that may justify this unchanged results is the fact that these two women were the oldest ones and had the longest durations of institutionalization in the sample. It is known that, the longer the duration of institutionalization, the greater the debility of the patient (31) .
With regard to question 6 of the ICIQ-SF ("When do you lose urine?"), two patients showed worsening in urine leakage before reaching the toilet. This result does not corroborate the data reported by Rett et al. (7), who have found a decrease in urinary symptoms, particularly urinary frequency, nocturia and urgency. One possible factor that may explain this increase in complaints of urine loss before reaching the bathroom is the cold, because our treatment program was conducted during the winter months. This is in line with the study by Ruoti et al. (32) , who claim that exposure to cold air enhances renal response, causing increased diuresis.
Conclusion
We concluded that Isometric Stretching contributed to a significant improvement in urinary incontinence symptoms and, consequently, in the quality of life of incontinent older women. Thus, this study confirms that kinesiotherapy is beneficial in the treatment of UI symptoms in older women. In addition, it is effective, safe and low cost.
Nevertheless, further studies should be performed with longer treatment durations, larger sample sizes, using individual care plans, and for comparing Isometric Stretching with other postural re-education methods.
have found that 14% to 18% of non-institutionalized older women had UI, versus 45% of institutionalized older women. These studies corroborate our findings, since 14 of the 23 women who lived in the long-term care facility (60.8%) had a clinical diagnosis of UI.
The concept of QoL is related to self-esteem and personal well-being, and covers a number of aspects. Old age is often associated with dependency/autonomy issues. UI causes distress and is a disabling condition that has social consequences to these women (24, 25) . The repercussions are numerous. For example, incontinent women usually suffer from physical and psychosocial problems that interfere with their social, sexual, family and work lives, causing shame, frustration, embarrassment and fear (15) .
The results of this study demonstrate that 80% of participants improved their QoL scores. This finding corroborates the studies by Zanetti et al. (26) and Sousa et al. (27) , who have found a significant increase in the QoL of incontinent patients after 3 months of treatment with pelvic floor exercises. Oliveira and Garcia (20) have conducted a 3-month study using an exercise program for streghthening the musculature of the pelvic floor and found that it was effective in improving the QoL and UI of 11 older women.
Fozzatti et al. (28) concluded that treatment with global postural reeducation (GPR) can also significantly improve UI symptoms and related QoL. Caetano et al. (29) have investigated the effects of a general exercise program including perineal exercises on the QoL of incontinent women, using the ICIQ-SF. After 16 weeks of intervention, all women showed improvements in their QOL and UI. This corroborates the results of this study, in which 80% of participants showed improvements in UI symptoms, given that, before treatment, five women had been classified as having moderate UI and five as having severe UI, and after treatment two women showed no symptoms of UI, one was classified as having mild UI, and seven were classified as having moderate UI.
QoL perception and UI symptoms remained unchanged before and after treatment for 20% of patients (p11 and p13). This may be due to the fact that they had difficulties understanding the instructions and performing the exercises correctly. This finding corroborates the study by Bastos and Santos (30) , who state that motor tasks that are considered relatively simple by young individuals, may not be considered simple by older individuals. This suggests a
